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(54) ELLIPTIC POLARIZING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the elliptic polarizing element 
which has small reflection loss of light and superior utilization 
efficiency of light and can form a liquid crystal display device having 
superior lightness without causing any decrease in display quality due 
to the formation of a smear pattern and color unevenness. 
SOLUTION: This polarizing element is formed of a laminate obtained 
by adhering a polarized light separating film 3 formed of a cholesteric 
liquid crystal layer, a 1/4 wavelength plate 4, and a surface roughened 
film 5 in order across adhesive layers 2 and 21 . On the side of the 
polarized light separation film 3, a light guide plate 1 which has a 
reflecting layer 1 1 on the reverse side and emits light from its surface 
is adhered across the adhesive layer 20 when necessary. 
Consequently, elliptic polarized light emitted by the polarized light 
separating film 3 is linearly polarized through the 1/4 wavelength plate 

4 to prevent a decrease in the display quality due to a smear pattern, etc., of the liquid crystal display 
device by the presence of the polarizing plate across the surface roughened film 5, reflection loss on each 
boundary surface is small because of the laminate unification across the adhesive layers 20, and display 
unevenness due to heat from a light source is hardly generated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A elliptically-polarized-light element characterized by consisting of a layered product which carried out 
sequential adhesion of a polarization separation film and a quarter-wave length board which consist of a cholesteric- 
liquid-crystal layer, and the surface split-face-ized film through an adhesive layer which is excellent in stress relaxation 
nature. 

[Claim 2] A elliptically-polarized-light element which a polarization separation film becomes from an adhesion 
superposition object of a cholesteric-li quid-crystal layer more than two-layer [ from which main wavelength of 
selective reflection differs ] in claim 1. 

[Claim 3] A elliptically-polarized-light element which is what shows a wavelength region of selective reflection where 
a polarization separation film continued in claim 2. 

[Claim 4] A elliptically-polarized-light [ Nz / which is expressed with formula:Nz=(nx-nz)/(nx-ny) in claims 1-3 when 
a quarter-wave length board sets / the maximum refractive index in a film plane / a refractive index of ny and the 
thickness direction to nz for a refractive index of nx and its rectangular direction ] element using 1.1 or less phase 
contrast film. 

[Claim 5] A elliptically-polarized-light element which a quarter-wave length board becomes from a monolayer object 
of a phase contrast film, or an adhesion superposition object of two or more sheets of a phase contrast difference in 
claims 1-4. 

[Claim 6] A elliptically-polarized-light element which a quarter-wave length board becomes from an adhesion 
superposition object with 1/2 wavelength plate of a quarter-wave length board, one sheet, or two sheets or more with 
which are satisfied of the Nz<=l . 1 concerned in claim 5. 

[Claim 7] A elliptically-polarized-light element to which a surface split-face-ized film carries out anti glare processing 
of the triacetate film of 50nm or less of phase contrast in claims 1-6. 

[Claim 8] A elliptically-polarized-light element which is that in which a surface split-face-ized film has surface 
roughness of 0.1 micrometers or more of center line averages of roughness height, and 1 micrometers or more of ten- 
point averages of roughness height in claims 1-7. 

[Claim 9] A elliptically-polarized-light element which a light guide plate which has a reflecting layer at the rear face 
and carries out outgoing radiation of the light to a polarization separation film side from the surface in claims 1-8 
pasted up through an adhesive layer which is excellent in stress relaxation nature. 

[Claim 10] A elliptically-polarized-light element which is that in which an adhesive layer has a relaxation modulus of 
2x105 - 1x107 dyne/cm2 in claims 1-9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in the use effectiveness of light, and relates to the suitable 

elliptically-polarized-light element for the liquid crystal display of a transparency mold etc. 

[0002] 

[Background of the Invention] Conventionally, a cholesteric-liquid-crystal layer separates into the circular polarization 
of light of right and left of incident light, and penetrates one of these, the polarization separation film using the property 
of reflecting another side is known, and the attempt which raises the brightness of a liquid crystal display using it is 
made. Incidentally, it can carry out [ linearly polarized light ]-izing by making a quarter-wave length board penetrate, 
the circular polarization of light by the polarization separation film can reduce the absorption loss by the polarizing 
plate by making the oscillating direction in agreement with a transparency shaft, may raise the brightness of a liquid 
crystal display and may sell it at increase in quantity of the transmitted light. 

[0003] In the aforementioned case, a liquid crystal display will be formed by carrying out sequential arrangement of a 
polarization separation film, a quarter-wave length board, a polarizing plate, and the liquid crystal cell, however, the 
configuration which carried out sequential arrangement of the polarization separation film, a quarter-wave length 
board, and the polarizing plate - setting — a liquid crystal display ~ silverfish -- a pattern and color nonuniformity 
occurred and there was a trouble which induces a fatal defect for display grace. 
[0004] 

[The technical technical problem of invention] this invention ~ the reflective loss of light - being few — the use 
effectiveness of light - excelling — silverfish — let development of the elliptically-polarized-light element which can 
form the liquid crystal display which is excellent in brightness, without producing deterioration of the display grace by 
generating of a pattern or color nonuniformity be a technical problem. 
[0005] 

[Means for Solving the Problem] This invention consists of a layered product which carried out sequential adhesion of 
a polarization separation film and a quarter-wave-length board which consists of a cholesteric-liquid-crystal layer, and 
the surface split-face-ized film through an adhesive layer which is excellent in stress-relaxation nature, and the 
elliptically-polarized-light element characterized by coming to paste up a light guide plate which has a reflecting layer 
at the rear face and carries out outgoing radiation of the light to a polarization separation film side if needed more 
nearly further than the surface through the adhesive layer concerned offers. 
[0006] 

[Effect of the Invention] In the above-mentioned configuration, it separates into the circular polarization of light of 
right and left of the incident light through a light guide plate etc., and a polarization separation film penetrates one of 
these, and reflects another side. Consequently, while the reflected light is shut up between the reflecting layers of a 
polarization separation film and a light guide plate and will repeat reflection by the meantime, it will be in the condition 
that it is changed into the predetermined circular polarization of light, and a polarization separation film may be 
penetrated, and outgoing radiation is carried out with the circular polarization of light which is in a predetermined 
condition from the beginning in incident light, and, thereby, the unused part of the light by the reflective loss is 
reduced. 

[0007] On the other hand, the circular polarization of light which carried out outgoing radiation from the polarization 
separation film is changed into a condition with many linearly polarized light components, such as the linearly 
polarized light and flat elliptically polarized light, through a quarter-wave length board. A polarizing plate is penetrated 
without hardly absorbing this conversion light, when that direction of the linearly polarized light agrees with the 
transparency shaft of a polarizing plate, and, thereby, the unused part of the light by the absorption loss is also reduced. 
Consequently, in the former, the light used as a reflective loss or an absorption loss can also be used effectively, and 
the use effectiveness of light can be raised. 



[0008] silverfish [ in / by this / in the above, the polarizing plate by the side of the check-by-looking back of a liquid 
crystal cell will touch through a surface split-face-ized film with the elliptically-polarized-light element of this 
invention, and / a liquid crystal display ] — deterioration of the display grace by generating of a pattern or color 
nonuniformity is prevented, the silverfish described above from this point — it is thought that generating of a pattern or 
color nonuniformity is based on the sticking phenomenon by adhesion of a quarter-wave length board and a polarizing 
plate. 

[0009] Moreover, by having carried out laminating unification through the adhesive layer, it is few, and the reflective 
loss in respect of each field can also prevent invasion of the foreign matter to an interface etc., can also prevent 
deterioration of display grace, and can also prevent decline in the conversion efficiency by gap of optical system. By 
the laminating unification through the adhesive layer which is furthermore excellent in stress relaxation nature, a 
polarization separation film, a quarter-wave length board, and the stress further produced in a polarizing plate can be 
controlled with the heat from the light source, and change of the refractive index generated according to photoelasticity 
deformation can be prevented. The liquid crystal display which is bright and is excellent in visibility or the reliability of 
display grace can be formed the above-mentioned result. 
[0010] 

[Embodiment of the Invention] The elliptically-polarized-light element of this invention consists of a layered product 
which carried out sequential adhesion of the polarization separation film and quarter-wave length board which consist 
of a cholesteric-liquid-crystal layer, and the surface split-face-ized film through the adhesive layer which is excellent in 
stress relaxation nature, and consists of what pasted up the light guide plate which has a reflecting layer at the rear face 
in a polarization separation film side, and carries out outgoing radiation of the light from the surface through the 
adhesive layer concerned if needed further. 

[001 1] The elliptically-polarized-light element by this invention was illustrated to drawing 1 and drawing 2 . For an 
adhesive layer and 3, a polarization separation film and 4 are [ a quarter-wave length board and 5 ] surface split-face- 
ized films, and 2, 20, 21, 22, 23, and 24 are light guide plates [ 1 ] as occasion demands. Like drawing 2 , the 
polarization separation film 3 may be formed as a superposition layer of two or more cholesteric-liquid-crystal layers 
3 1, 32, and 33, and the quarter-wave length board 4 may also be formed as a superposition layer of two or more phase 
contrast layers 41 and 42. 

[0012] According to the elliptically-polarized-light element which has arranged the above mentioned light guide plate 
of the example of drawing, among the light which carried out outgoing radiation from the surface of a light guide plate 
1, the predetermined circular polarization of light penetrates the polarization separation film 3 arranged to the surface 
side of a light guide plate, and penetrates it outside through the quarter-wave length board 4. On the other hand, the 
circular polarization of light besides predetermined is reflected with the polarization separation film 3, re-incidence of 
the reflected light is carried out to a light guide plate, it is reflected through the reflecting layer 1 1 on the back, and it 
carries out incidence to the polarization separation film 3 again as a return light. 

[0013] In case it is reflected with the rear face of a light guide plate, a polarization condition is changed to the reflected 
light by the aforementioned polarization separation film, and it turns into the predetermined circular polarization of 
light to which a part or all the reflected lights may penetrate a polarization separation film. Therefore, the reflected light 
by the polarization separation film is shut up between a polarization separation film and a light guide plate until it turns 
into the predetermined circular polarization of light which may penetrate the polarization separation film, and it repeats 
reflection among them. 

[0014] On the other hand, incidence of the circular polarization of light which carried out outgoing radiation from the 
polarization separation film is carried out to the quarter-wave length board 4, a phase change is received, the light of 
the wavelength on which the phase change is equivalent to quarter-wave length is changed into the linearly polarized 
light, and the light of other wavelength is changed into elliptically polarized light. The elliptically polarized light turns 
into such flat elliptically polarized light that it is close to the wavelength of the light changed into the aforementioned 
linearly polarized light. Consequently, outgoing radiation of the light in the condition that many linearly polarized light 
components which may penetrate a polarizing plate are included is carried out from a surface split-face-ized film 
through a quarter-wave length board. 

[0015] In this invention, the laminating unification of a polarization separation film, a quarter-wave length board, a 
surface split-face-ized film, and each part article of a light guide plate as occasion demands is carried out through the 
adhesive layer which is excellent in stress relaxation nature. In that case, in order to obtain the target function, let the 
arrangement location of each part article be the elliptically-polarized-light element 6 in the condition of having the 
quarter-wave length board 4 on the polarization separation film 3, and having the surface split-face-ized film 5 on it 
like the example of drawing. Moreover, a light guide plate 1 is arranged at the polarization separation film 3 side of the 
elliptically-polarized-light element 6, and the surface (optical outgoing radiation) side of a light guide plate is made into 
a polarization separation film side. 



[0016] As a polarization separation film, what consists of a cholesteric-liquid-crystal layer is used. According to the 
cholesteric-liquid-crystal layer, transparency and reflection are minded, the circular polarization of light on either side 
can be alternatively divided into a gap or one side, and it has the advantage which is excellent in the size of an angle of 
visibility. Moreover, in the case of the cholesteric-liquid-crystal layer, change of the optical property to viewing-angle 
change is small, and it is suitable for the direct viewing type liquid crystal display by which direct observation is 
carried out also from across. 

[0017] A proper thing can be used as cholesteric liquid crystal, and there is especially no limitation. Use of a liquid 
crystal polymer is more advantageous than points, such as superposition effectiveness of a liquid crystal layer, and thin- 
film-izing. Moreover, the larger cholesteric-liquid-crystal molecule of a birefringence becomes large and has the more 
desirable wavelength region of selective reflection. The film which consists of a liquid crystal polymer which presents 
a cholesteric phase as a polarization separation film which can be used preferably, the thing which prepared the layer 
which consists of cholesteric-liquid-crystal polymer on transparence base materials, such as a film, are raised. 
[0018] Incidentally as a liquid crystal polymer, a side-chain mold liquid crystal polymer, a nematic system liquid 
crystal polymer of low-molecular chiral agent content, a liquid crystal polymer of chiral component installation, a 
mixed liquid crystal polymer of a nematic system and a cholesteric system, etc. which consist of principal chain mold 
liquid crystal polymers, such as polyester, an acrylic principal chain, an methacrylic principal chain, a siloxane 
principal chain, etc., for example are raised. From the point of handling nature, the liquid crystal polymer whose glass 
transition temperature is 30-150 degrees C can use preferably. 

[0019] Formation of a cholesteric-liquid-crystal layer can be performed by the method according to the conventional 
orientation processing. What [ formed films, such as polyimide and polyvinyl alcohol, on the substrate, and incidentally 
carried out rubbing processing with the rayon cloth etc. as the example ] A liquid crystal polymer is developed on the 
proper orientation film which consists of a method vacuum evaporationo layer of slanting of Si02 etc. More than glass 
transition temperature It heats under to isotropic phase transition temperature, after the liquid crystal polymer molecule 
has carried out GURANJAN orientation, it cools under to glass transition temperature, and it considers as a vitreous 
state, and the method of forming the flozen layer by which the orientation concerned was fixed etc. is raised. 
[0020] As the aforementioned substrate, proper things, such as a film which consists of plastics like triacetyl cellulose, 
polyvinyl alcohol and polyimide, polyarylate and polyester, a polycarbonate, polysulfone and polyether sulphone, and 
epoxy system resin, for example, or a glass plate, can be used. When a substrate consists of a film, the flozen layer of 
the liquid crystal polymer formed on the substrate can be used for a polarization separation film as it is as an one object 
with that, and can also be used as Japanese lacquer and a polarization separation film which exfoliates from a substrate 
and consists of a film etc. When forming as an one object with the substrate which consists of a film, it is more 
desirable than points, such as the tightness of the change of state of polarization, that phase contrast uses a small film as 
much as possible. 

[0021] Also with a heating melting method, expansion of a liquid crystal polymer is good and can also be developed as 
a solution by the solvent. As the solvent, proper things, such as a methylene chloride, a cyclohexanone and a 
trichloroethylene, tetrachloroethane and N-methyl pyrrolidone, and a tetrahydrofuran, can be used, for example. Proper 
coaters, such as a bar coating machine, a spinner and a roll coater, and a gravure method, can perform expansion. On 
the occasion of expansion, the superposition method of the cholesteric-liquid-crystal layer which minded the 
orientation film if needed etc. can be taken. 

[0022] Especially the thickness of a cholesteric-liquid-crystal layer has above all 1-50 micrometers more desirable than 
points, such as turbulence of orientation, prevention of a permeability fall, and selective reflection nature (wavelength 
range which shows circular dichroism), 1-70 micrometers 0.5-100 micrometers. As for the polarization separation film 
to form, it is desirable to be formed as a layer flatter than points, such as equalization of separability ability also 
including oblique-incidence light, and even when formed as a superposition layer more than two-layer, as for each 
class, it is desirable that it is flat. In addition, on the occasion of formation of a cholesteric-liquid-crystal layer thru/or a 
polarization separation film, the various additives which consist of a stabilizer, a plasticizer, or metals can be blended if 
needed. 

[0023] A polarization separation film can also be formed as a superposition object which has a cholesteric-liquid- 
crystal layer more than two-layer as described above. Superposition-izing is more advantageous than the point of 
coping with the wavelength shift of the formation of an extensive wavelength region of isolation, or oblique-incidence 
light etc., and it is desirable to superimpose in the combination from which the main wavelength of light reflected as 
the circular polarization of light besides predetermined in that case differs, and it is desirable to superimpose as the 
sequence of merits and demerits based on the main wavelength of selective reflection. That is, since it is less than the 
whole region of the light desired when applying to a liquid crystal display etc. also in the wavelength range, the 
wavelength region which is made to superimpose the cholesteric-liquid-crystal layer from which selective reflection 
nature differs, and shows circular dichroism can be made to expand in such a case, although a limit is located in the 



wavelength region which shows selective reflection nature (circular dichroism) and the limit also has usually the case 
of the large range which reaches about lOOnm wavelength region in the cholesteric-liquid-crystal layer of a monolayer. 
[0024] It is the combination which reflects the circular polarization of light of the same polarization direction, and that 
whose main wavelength of the selective reflection based on [ the case of a cholesteric-liquid-crystal layer ] the liquid 
crystal layer incidentally is 300-900nm can be used in combination from which the main wavelength of selective 
reflection differs and which is different 50nm or more above all, respectively, and the polarization separation film 
which can cover a large wavelength region can be efficiently formed by superimposing the 2-6 kinds. Use of a liquid 
crystal polymer is more advantageous to especially superposition of a cholesteric-liquid-crystal layer than points, such 
as manufacture effectiveness and thin-film-izing. In addition, the main wavelength of selective reflection can differ, 
cholesteric-liquid-crystal polymer layers with the discontinuous wavelength region of selective reflection can be stuck 
through thermocompression bonding etc., the width of face of said discontinuous wavelength region can be narrowed 
by heat-treating it, and formation of the polarization separation film with which the wavelength region of selective 
reflection continued is also possible. 

[0025] Therefore, that whose wavelength region of light which it may reflect as the circular polarization of light 
besides predetermined corresponded with the wavelength region of the outgoing radiation light based on a light guide 
plate as much as possible as a polarization separation film can use preferably. When the dominant wavelength of a 
bright line spectrum etc. is in the outgoing radiation light concerned, it becomes a second best policy from points, such 
as the efficiency of polarization separation, to make in agreement the wavelength of the reflected light based on 
cholesteric-liquid-crystal equality to one sort or two sorts or more of the dominant wavelength, and it is advantageous 
also to the lamination of the polarization separation film by reduction-izing of the number of necessity superposition 
etc. In that case, as for the degree of coincidence of the wavelength of the reflected light, it is desirable to consider as 
the range of less than 20nm to one sort or two sorts or more of dominant-wavelength light of a light guide plate, 
respectively. 

[0026] In the above, when a polarization separation film was formed as a superposition layer of a cholesteric-liquid- 
crystal layer, although the circular polarization of light of the same polarization direction was reflected, it pointed out 
using in combination. This aims at increase in quantity of the polarization in the condition that it can prevent and use 
that it will be in a polarization condition which arranges the phase condition of the circular polarization of light 
reflected on each class, and is different in each wavelength region. In addition, although a thing proper as cholesteric 
liquid crystal may be used as described above, the wavelength region of selective reflection becomes large and the 
larger cholesteric-liquid-crystal molecule of phase contrast can be used more preferably than points, such as additional 
coverage over mitigation of a number of layers, or the wavelength shift at the time of a large angle of visibility. 
[0027] The polarization separation film used in this invention can be made into a gestalt with proper eel gestalt which 
pinched the cholesteric-liquid-crystal layer which consists for example, of a low-molecular-weight object with 
transparence base materials, such as a film, gestalt which supported the cholesteric-liquid-crystal layer which consists 
of a liquid crystal polymer with the transparence base material, gestalt which consists of a film of cholesteric-liquid- 
crystal polymer, gestalt which superimposed those gestalt objects in proper combination. In that case, a cholesteric- 
liquid-crystal layer can also be held with the base material more than one layer or two-layer according to the 
reinforcement, operability, etc. the point of preventing the change of state of polarization in using the base material 
more than two-layer etc. - for example, the film of non-orientation ~ even if it carries out orientation, a small thing can 
use [ phase contrast ] preferably as much as possible like the small triacetate film of a birefringence etc. 
[0028] The quarter-wave length board arranged in one side of a polarization separation film can obtain the light which 
is easy to penetrate the polarizing plate which consists of a polarization film etc. by this for the purpose of changing the 
phase of the circular polarization of light which carried out outgoing radiation, and changing into a condition with 
many linearly polarized light components from a polarization separation film as described above. 
[0029] Therefore, what can be changed into the flat elliptically polarized light near the linearly polarized light as much 
as possible [ having the major-axis direction for the light of other wavelength in the parallel direction as as much as 
possible as said linearly polarized light ] while it is equivalent to the phase contrast of quarter-wave length in the 
circular polarization of light which carried out outgoing radiation from the polarization separation film as a quarter- 
wave length board and being able to form many linearly polarized lights can use preferably. By using this quarter-wave 
length board, it can arrange so that the direction of the linearly polarized light of the outgoing radiation light and the 
major-axis direction of elliptically polarized light may become parallel as much as possible with the transparency shaft 
of a polarizing plate, and the light of a condition with many linearly polarized light components which may penetrate a 
polarizing plate can be obtained. 

[0030] As for a quarter- wave length board, what can form with the proper quality of the material, and gives transparent 
and uniform phase contrast is desirable. The phase contrast of a quarter-wave length board can be suitably determined 
according to the wavelength region of the circular polarization of light by which outgoing radiation is carried out etc. 



from a polarization separation film. Incidentally the quarter-wave length board to light with a wavelength of 550nm is 
desirable in a light region. 

[003 1] Moreover, rather than the point of a viewing angle coloring and preventing the coloring, the quarter-wave length 
board, with which Nz defined by formula:Nz=(nx-nz)/(nx-ny) consists of an index ellipsoid which satisfies Nz<=l.l 
can use a phase contrast layer preferably. In addition, it sets at an aforementioned ceremony and the maximum-in nx 
refractive index within the field of a phase contrast layer, the refractive index of the direction where ny intersects 
perpendicularly in the nx direction, and nz mean the refractive index of the thickness direction. 
[0032] A quarter-wave length board can be obtained as what consists of a phase contrast layer of a monolayer, a thing 
which superimposed the phase contrast layer more than two-layer [ phase contrast is different from for the purpose of 
expansion of the wavelength range which may function as a quarter-wave length board as illustrated to drawing 2 ]. 
[0033] What superimposed two or more phase contrast layers in the combination of the phase contrast layer which 
incidentally gives 1/2 wave of phase contrast, for example to light with a wavelength of 550nm as a quarter-wave 
length board of the superposition mold which may function as a quarter-wave length board in the large range of a light 
region, and the phase contrast layer which gives the phase contrast of quarter- wave length in the condition of having 
made those opticals axis crossing is raised. 

[0034] In the above, it is more desirable than the point of obtaining the quarter-wave length board of the superposition 
mold which prevented coloring by the viewing angle to consider as the superposition object using the phase contrast 
layer which gives the phase contrast of the quarter-wave length with which are satisfied of the Nz<=l . 1 concerned, and 
more than two-layer [ of the phase contrast layer which gives 1/2 wave of phase contrast / one layer or two-layer ]. 
[0035] Although a quarter-wave length board is obtained as the monolayer object and superposition object of a phase 
contrast layer like the above, for example, a phase contrast film etc. is used for formation of the phase contrast layer. A 
phase contrast film can be obtained as the film which comes to carry out extension processing of the high polymer film 
with one shaft, two shafts, etc. suitably, a liquid crystal polymer film, etc. A thing proper as the high polymer film and 
liquid crystal polymer film can be used. 

[0036] Incidentally as an example of the aforementioned high polymer film, the film which consists of a polycarbonate, 
polyester, polysulfone, polyether sulphone, polyvinyl alcohol, polystyrene, polymethylmethacrylate, polypropylene, 
other polyolefines, cellulose acetate system polymer, a polyvinyl chloride, polyarylate, and proper transparence plastics 
like a polyamide is raised. 

[0037] silverfish according to adhesion of a elliptically-polarized-light element and a polarizing plate when the surface 
split-face-ized film arranged on a quarter-wave length board in this invention has arranged the liquid crystal cell 
through a polarizing plate on a elliptically-polarized-light element - it aims at preventing generating of a pattern or 
color nonuniformity . Therefore, the proper thing which has detailed irregularity can be used as a surface split-face-ized 
film. 

[0038] The surface split-face-ized film which can be used preferably carries out spraying fixing of the particle on a 
film, or gives detailed irregularity structure to the piece surface or both the surfaces by the method which makes a 
particle contain in a film. Therefore, you may be the film of the gestalt according to the anti glare processing performed 
to the check-by-looking side of a liquid crystal display for the purpose of flash prevention. The surface split-face-ized 
film whose surface roughness is 1 micrometers or more based on 0.1 micrometers or more and the ten-point average of 
roughness height (Rz) based on the center line average of roughness height (Ra) is more desirable than the point of 
adhesion prevention of a quarter-wave length board and a polarizing plate etc. 

[0039] In addition, things also with conductive proper things, such as the silica whose mean particle diameter is 0.5-20 
micrometers, an alumina, a titania, a zirconia, tin oxide, indium oxide, cadmium oxide, and antimony oxide, such as 
organic system particles, such as a certain inorganic system particle, and bridge formation or non-crosslinked polymer, 
can be used for the aforementioned particle. 

[0040] moreover, the point which preserves the light which linearly-polarized-light-ized the surface split-face-ized film 
through the quarter-wave length board as much as possible, i.e., the point of preventing change of a polarization 
condition etc., etc. — for example, the film of non-orientation — even if it carries out orientation — like the small 
triacetate film of a birefringence etc. — phase contrast ~ as much as possible ~ a small thing - especially a thing 30nm 
or less can use [ phase contrast ] 50nm or less preferably above all. The thickness of a surface split-face-ized film may 
be determined suitably and, especially generally is set to 5-100 micrometers 300 micrometers or less above all 500 
micrometers or less. 

[0041] The proper thing which has a reflecting layer at the rear face and was made to carry out outgoing radiation of 
the light to a surface side as a light guide plate by which adhesion arrangement is carried out like the example of 
drawing at the polarization separation film side if needed in the elliptically-polarized-light element of this invention can 
be used. Preferably, the thing which has absorption [ be nothing ] of light and which carries out outgoing radiation 
efficiently is used. (The cold, heat) A well-known side light mold back light etc. is the example in the liquid crystal 



display which allots the light source of the linear light source of a cathode-ray tube etc., light emitting diode, etc. to the 
side of a light guide plate 1, and was made to carry out outgoing radiation of the light transmitted to the light guide 
plate in the inside of a light guide plate to the one side side of a board by diffusion, reflection, diffraction, interference, 
etc. 

[0042] In the above, the light guide plate which was made to carry out outgoing radiation of the internal transmission 
light to an one side side can be obtained as what prepared the diffiiser in transparence, the optical outgoing radiation 
side of a translucent resin board, or its rear face the shape of a dot, and in the shape of a stripe, a thing which gave 
concavo-convex structure to the rear face of a resin board. 

[0043] Although the light guide plate which carries out outgoing radiation of the light to one field side may have the 
function which carries out polarization conversion of the light reflected with the polarization separation film by itself, it 
can prevent a reflective loss nearly completely by forming a reflecting layer 1 1 in the rear face of a light guide plate. 
Reflecting layers, such as a diffuse reflection layer and a specular reflection layer, are excellent in the function which 
carries out polarization conversion of the light reflected with the polarization separation film, and desirable in this 
invention. 

[0044] Based on the diffusion, a polarization condition is intermingled at random and the diffuse reflection layer 
incidentally represented with a concavo-convex field etc. forms the dissolution condition of polarization. Moreover, if 
the circular polarization of light is reflected, the polarization condition will reverse the specular reflection layer 
represented with the metal side which consists of vacuum evaporationo layers, such as aluminum and silver, a resin 
board which prepared it, a metallic foil, etc. 

[0045] Auxiliary means, such as a light source holder for leading the reflective means for returning the diffusion board 
for obtaining the prism sheet for controlling the direction of outgoing radiation of light and uniform luminescence on 
the occasion of formation of a light guide plate and leakage light and the outgoing radiation light from a linear light 
source to the side of a light guide plate, are arranged one layer or more than two-layer in a predetermined location if 
needed, and it considers as a proper combination object. In addition, the dot given to the prism sheet arranged to the 
surface side (optical outgoing radiation side) of a light guide plate, the diffusion board, or the light guide plate may 
function as a polarization conversion means to change the phase of the reflected light by a spreading effect etc. 
[0046] It pastes up through the adhesive layer which is excellent in stress relaxation nature, and the elliptically- 
polarized-light element of this invention makes a layered product the polarization separation film and quarter-wave 
length board in a separation condition, a surface split-face-ized film, and each part article of a light guide plate as 
occasion demands. When each material which forms each of a polarization separation film, a quarter-wave length 
board, and a surface split-face-ized film and a light guide plate will be in an adhesion unification condition and is in a 
separation condition, this adhesive layer is used also for the adhesion unification. 

[0047] The transparent binder which is excellent in the stress relaxation nature which comes to use proper polymer, 
such as for example, an acrylic polymer, silicone system polymer and polyester, polyurethane and a polyether, and 
synthetic rubber, can be used for formation of an adhesive layer. Above all, an acrylic binder can use preferably from 
points, such as optical transparency, and an adhesion property, weatherability. moreover, points, such as the tightness 
of the photoelasticity deformation by relaxation of the internal stress generated inside a layered product with heat as an 
adhesive layer, - a relaxation modulus - 2x105 - 1x107 dyne/cm2 - the thing of 2x106 - 8x106 dyne/cm2 is desirable 
above all. 

[0048] As an example of the acrylic polymer which forms said acrylic binder For example, a methyl group, an ethyl 
group, n-propyl group and an isopropyl group, n-butyl and an isobutyl radical, A pentyl radical, an isoamyl radical, a 
hexyl group and a heptyl radical, a cyclohexyl radical and a 2-ethylhexyl radical, An octyl radical, an iso octyl radical, 
a nonyl radical and an iso nonyl radical, a lauryl radical, and the dodecyl, What carried out polymerization of the alkyl 
group like a deca nil radical or an iso deca nil radical, one sort of the acrylic ester in which a carbon number has the 
alkyl group of 2-14 above all, or methacrylic ester, or the two sorts or more if needed with one sort of the monomer for 
reforming or two sorts or more is raised. 

[0049] As an example of said monomer for reforming, acrylic-acid (meta) 2-hydroxyethyl and 2 -hydroxy propyl 
acrylate (meta), Acrylic-acid 4-hydroxy butyl and acrylic-acid (meta) 6-hydroxy hexyl, (Meta) Acrylic-acid 8-hydroxy 
octyl and acrylic-acid (meta) 10-hydroxy DESMRU, (Meta) The hydroxyl content monomer like acrylic-acid 12- 
hydroxy lauryl or - (4-hydroxymethyl cyclohexyl) methyl acrylate, (Meta) An acrylic acid, a methacrylic acid, carboxy 
ethyl acrylate and carboxy pentyl acrylate, The carboxyl group content monomer like an itaconic acid, a maleic acid, 
and a crotonic acid, The acid-anhydride monomer like a maleic anhydride or itaconic acid anhydride, the sulfonic 
group content monomer like 2-acrylamido-2-methyl propane sulfonic acid, the phosphate group content monomer like 
2-hydroxyethyl acryloyl phosphate, etc. are raised. 

[0050] Moreover, the amide system monomer like acrylamide (meta) or N-substitute (meta) acrylamide, The maleimide 
system monomer like N-cyclohexyl maleimide, N-isopropylmaleimide, N-lauryl maleimide, or N-phenyl maleimide, 



N-methyl itaconimide, N-ethyl itaconimide, N-butyl itaconimide and N-octyl itaconimide, N-2-ethylhexyl itaconimide 
and N-cyclohexyl itaconimide, The itaconimide system monomer, N-(meth)acryloyloxy methylene succinimide and the 
N-(meta) acryloyl-6-oxy-hexamethylene succinimide like N-lauryl itaconimide, The succinimide system monomer like 
an N-(meta) acryloyl-8-oxy-octamethylene succinimide etc. is raised as a monomer for reforming. 
[0051] Furthermore, vinyl acetate, N-vinyl pyrrolidone, the vinyl system monomer like N-vinyl carboxylic amide and 
styrene, The divinyl system monomer like a divinylbenzene, 1, 4-butyl diacrylate and 1, the diacrylate type monomer 
like 6-hexyl diacrylate, Metaglycidyl acrylate and tetrahydrofurfuryl (meta) acrylate, (Meta) Polyethylene-glycol 
(meta) acrylate and polypropylene-glycol (meta) acrylate, The acrylic ester system monomer like fluorine (meta) 
acrylate or silicone (meta) acrylate, The acrylic ester which has a different ester group from the monomer which makes 
the above-mentioned principal component like methyl (meta) acrylate or octadecyl (meta) acrylate (meta) is raised as a 
monomer for reforming. 

[0052] In the above-mentioned monomer for reforming, the monomer which has an intermolecular cross linking agent 
and the functional group which can react, and can participate in intermolecular bridge formation of an acrylic 
copolymer, for example, the above-mentioned carboxyl group content monomer and an acid-anhydride monomer, 
metaglycidyl acrylate (meta), a hydroxy 1 content monomer, etc. can be used preferably. Above all, the monomer which 
is rich in crosslinking reaction nature can be especially used preferably from the ability of cross-linking required of 
little copolymerization to be given like carboxy ethyl acrylate or acrylic-acid (meta) 6-hydroxy hexyl that it is hard to 
raise the relaxation modulus of the acrylic copolymer obtained. 

[0053] The preparation method of an acrylic polymer is arbitrary and can take proper methods, such as a solution 
polymerization method, an emulsion-polymerization method, a bulk-polymerization method, and a suspension- 
polymerization method. The polymerization is faced., for example Hexane JIORUJI (meta) acrylate and ethylene (Pori) 
GURIKORUJI (meta) acrylate, Propylene GURIKORUJI (meta) acrylate and neopentyl GURIKORUJI (meta) 
acrylate, (Pori) Pen TAERISURITORUJI (meta) acrylate and TORIMECHI roll pro pantry (meta) acrylate, Multi- 
organic-fbnctions system monomers, such as pen TAERISURITORUTORI (meta) acrylate, dipentaerythritol hexa 
(meta) acrylate, epoxy acrylate, and polyester acrylate, urethane acrylate, can also be used. 

[0054] On the occasion of polymerization, a polymerization initiator can be used if needed. The amount used can apply 
to a conventional method correspondingly, and, generally 0.001 - 5% of the weight of a monomer component is used. 
As an example of a polymerization initiator, the organic peroxide like a benzoyl peroxide, t-butyl par benzoate and 
cumene hydroperoxide, diisopropyl peroxi dicarbonate, di-n-propyl peroxi dicarbonate and JI (2-ethoxyethyl) peroxi 
dicarbonate, t-butyl par OKISHINEODEKARIETO and t-butyl par OKISfflBffiA rate, peroxide (3, 5, and 5- 
trimethylhexanoyl) and dipropionyl peroxide, and diacetyl peroxide is raised. 

[0055] Moreover, 2 and 2 azobisisobutyronitril, 2, 2'-azobis (2 -methyl butyronitrile), 1 and 1 azobis (cyclohexane 
1-carbonitrile), 2, 2'-azobis (2,4-dimethylvaleronitrile), 2, 2 azobis (2, 4-dimethyl-4-methoxy valeronitrile) and 
dimethyl 2 and 2'-azobis (2 -methyl propionate), 4 and 4 azobis (4-SHIANOB A relic acid), 2, 2-azobis (2- 
hydroxymethyl propionitrile), The redox system initiator which used together them or reducing agents, such as an azo 
system compound, potassium persulfate and ammonium persulfate like 2 and 2'-azobis [2-(2-imidazoline-2-IRU) 
propane], and a hydrogen peroxide, is raised as a polymerization initiator. 

[0056] The weight average molecular weight of especially the acrylic polymer that can be used more preferably than 
points, such as resistance to moist heat, is 400,000 or more things 200,000 or more above all ten or more. Moreover, 
bridge formation processing of this acrylic polymer can be carried out by an intermolecular cross linking agent etc. if 
needed, and it can also aim at amelioration of an adhesion property by increase in quantity of molecular weight etc. 
Incidentally as an example of an intermolecular cross linking agent, proper things, such as an epoxy system cross 
linking agent like the polyfunctional isocyanate system cross linking agent like tolylene diisocyanate, trimethylol 
propane tolylene diisocyanate, and diphenylmethane tri-isocyanate, polyethylene glycol diglycidyl ether and diglycidyl 
ether, and trimethylolpropane triglycidyl ether, other melamine resin system cross linking agents and metal salt system 
cross linking agents, a metal chelate system cross linking agent, and an amino resin system cross linking agent, can be 
used. 

[0057] The thickness of an adhesive layer may be determined suitably. Especially generally 2-200-micrometer 1-500 
micrometers are set to 5-100 micrometers above all from points, such as adhesive strength and thin-shape-izing. In 
addition, proper additives, such as the tackifier like petroleum system resin, rosin system resin, terpene system resin 
and cumarone indene system resin, phenol system resin and xylene system resin, and alkyd system resin, phthalic ester 
and phosphoric ester, chloroparaffin and polybutene, a softener like a polyisobutylene or other various bulking agents, 
and an antioxidant, can be blended with an adhesive layer if needed. 

[0058] After formation of a elliptically-polarized-light element carrying out ** arrival of the adhesive layer which 
established Japanese tissue objects, such as a film, on the separator which comes to carry out surface treatment by the 
remover to the adhesion side of a polarization separation film and sticking a quarter-wave length board by pressure on 



it, ** arrival of the adhesive layer is similarly carried out on the quarter-wave length board, and the method which 
arranges and sticks a surface split-face-ized film by pressure on it is held. 

[0059] Moreover, after carrying out ** arrival of the adhesive layer prepared in adhesion sides, such as a light guide 
plate, on PARETA and arranging and sticking a polarization separation film by pressure on it, The method which 
carries out ** arrival of the adhesive layer similarly on it, and carries out sequential sticking by pressure of a quarter- 
wave length board or the surface split-face-ized film, Or the laminating of the adherends, such as a polarization 
separation film, a quarter-wave length board, and a surface split-face-ized film, a light guide plate, is carried out in 
predetermined sequence through the adhesive layer beforehand prepared in the predetermined adhesion side, and the 
method which carries out press processing and sticks it by pressure in package is held. 

[0060] In this invention, except for the point which carries out the adhesion laminating of each part article which forms 
a elliptically-polarized-light element by predetermined location sequence through a predetermined adhesive layer, there 
is especially no limitation about the processing sequence, and a elliptically-polarized-light element may be formed by 
the proper method. In addition, also when a polarization separation film, a quarter-wave length board, a surface split- 
face-ized film, a light guide plate, etc. are formed for two or more separation materials, it is desirable to form as an 
adhesion unification object through an adhesive layer. 

[0061] The elliptically-polarized-light element of this invention is used in combination with the proper light sources, 
such as a light guide plate, as mentioned above. A reflective loss is prevented by carrying out polarization conversion 
of the reflective circular polarization of light by the polarization separation film, and reusing as an outgoing radiation 
light. The absorption loss by the polarizing plate is prevented by changing into the condition that carry out phase 
control of the outgoing radiation light through a quarter-wave length board, and the linearly polarized light component 
of polarizing plate permeability is included richly, and it enables it to aim at improvement in efficiency for light 
utilization. 

[0062] Therefore, the light which is excellent in the use effectiveness of light and is easy to penetrate a polarizing plate 
can be offered, and it can use for various equipments preferably as a back light system in a liquid crystal display etc. 
from large-area-izing etc. being easy. In that case, it is more desirable than the point of using the light which carried out 
outgoing radiation of the quarter-wave length board as the light source that the linearly polarized light component 
which may penetrate a polarizing plate as a major-axis direction component of the linearly polarized light or elliptically 
polarized light etc. is included 70% or more above all 65% or more. 

[0063] The liquid crystal display which used the elliptically-polarized-light element of this invention for the back light 
system was illustrated to drawing 3 . This has the light source 12 on the side of a light guide plate 1 established in the 
elliptically-polarized-light element 6, and forms a back light system in it. 7 and 71 are liquid crystal cells and, as for an 
optical diffusion board and 16, as for a prism sheet and 91, an adhesive layer, and 14 and 92 are [ a polarizing plate and 
8 / 13, 15, 25, 26 27, 28, and 29 ] phase contrast films. A liquid crystal cell is arranged like the example of drawing at 
the surface split-face-ized film 5 side of the elliptically-polarized-light element 6. 

[0064] A liquid crystal display is formed by assembling suitably component parts, such as a polarizing plate, a liquid 
crystal cell, a back light, and a phase contrast film for compensation as occasion demands, and generally, incorporating 
a drive circuit etc. In this invention, although there is especially no limitation except for the point of preparing a liquid 
crystal cell in the surface split-face-ized film side of a elliptically-polarized-light element through a polarizing plate and 
a liquid crystal display can be formed according to the former, as for each component part, it is desirable that adhesion 
unification is carried out through an adhesive layer. In addition, the elliptically-polarized-light element of this invention 
can be especially used for formation of the liquid crystal display which has polarizing plates 7 and 71 on both sides of a 
liquid crystal cell 8 preferably like drawing 3 . 

[0065] Moreover, although the elliptically-polarized-light element of this invention can be preferably used for the thing 
using a liquid crystal cell with the necessity of carrying out incidence of the light of a polarization condition, for 
example, a twist nematic liquid crystal, and a super twist nematic liquid crystal etc., it can be used for the thing using 
the liquid crystal of the guest host system which distributed the liquid crystal and dichroism material of a non-twisting 
system in liquid crystal, or a ferroelectric liquid crystal etc. There is especially no limitation also about the drive 
method of liquid crystal. 

[0066] On the occasion of formation of a liquid crystal display, proper optical elements, such as a phase contrast board 
for compensation formed between the polarizing plates by the side of the optical diffusion board formed, for example 
on the polarizing plate by the side of a check by looking, an anti glare layer, an antireflection film and a protective 
layer, a guard plate or a liquid crystal cell, a check by looking, or/and a back light, can be arranged suitably. 
[0067] The aforementioned optical diffusion board diffuses light and aims at homogenization of brightness, expansion 
of the direction of luminous radiation, etc. Therefore, an optical diffusion board can also arrange one layer or more than 
two-layer in the proper location of the surfaces of a elliptically-polarized-light element, such as the upper surface of for 
example, a polarization separation film or a light guide plate, or the interior. Proper things, such as a bright film which 



has the diffusion structure by proper methods, such as diffusion structure illustrated as an optical diffusion board with 
the detailed irregularity structure illustrated with the surface split-face-ized film or a light guide plate, can be used, and 
all of a well-known optical diffusion board can be used. Moreover, the phase contrast board for compensation can be 
obtained as an oriented film etc. according to the quarter-wave length board which compensated the form birefringence 
by a liquid crystal cell etc., and was described above for the purpose of coloring-ized prevention of a display etc. 
[0068] In addition, although the polarization shaft-configuration angle of the polarizing plate to the phase leading shaft 
or lagging axis of the quarter-wave length board can be suitably determined according to the phase contrast property of 
a quarter-wave length board, the property of the circular polarization of light which carries out incidence to it, etc. on 
the occasion of arrangement of the liquid crystal cell through a polarizing plate, and a elliptically-polarized-light 
element It is more desirable than points, such as improvement in efficiency for light utilization, to arrange the 
transparency shaft of a polarizing plate in parallel as much as possible to the polarization direction of the light linearly- 
polarized-light-ized through the quarter-wave length board. 

[0069] Moreover, in this invention, ultraviolet absorption ability can also be given with the method which processes 
formation components, such as an adhesive layer which forms a elliptically-polarized-light element, a polarization 
separation film, a quarter-wave length board and a surface split-face-ized film or other light guide plates, and a phase 
contrast board, an optical diffusion board, with ultraviolet ray absorbents, such as for example, a salicylate system 
compound, a benzo phenol system compound, a benzotriazol system compound, a cyanoacrylate system compound, 
and a nickel complex salt system compound. 

[0070] A cold cathode tube with a diameter of 4mm is arranged on the side of a light guide plate with a thickness of 
5mm it is thin from the polymethylmethacrylate which prepared the reflecting layer which consists of an aluminum 
vacuum evaporationo layer in example 1 rear face. After surrounding the side and the cold cathode tube of the light 
guide plate with a vacuum-plating-of-aluminium film, Sequential arrangement of the polarization separation film and 
quarter-wave length board in which selective reflection nature is shown, and the surface split-face-ized film was carried 
out through the acrylic adhesive layer with a thickness of 20 micrometers on the surface of the light guide plate in 
[ wavelength ] 400-700nm, press sticking by pressure of it was carried out, laminating unification was carried out and 
the elliptically-polarized-light element was obtained. 

[0071] in addition, the aforementioned polarization separation film » the side-chain mold nematic liquid crystal 
polymer of an methacrylic system principal chain - a chiral agent (the Chisso Corp. make — ) Coating of the 
tetrachloroethane solution which added CM-32 is carried out by the spin coat method on the polyimide rubbing 
processing side with a thickness of 50 micrometers of a triacetyl cellulose film. By the method of making carry out 
desiccation hardening for 10 minutes at 150 degrees C, and forming a cholesteric-liquid-crystal layer with a thickness 
of 5 micrometers The cholesteric-liquid-crystal layer attachment film which is three kinds whose main wavelength of 
the selective reflection which presents a mirror plane-like selective reflection condition is 450nm, 550nm, or 650nm is 
obtained, and it obtains by carrying out the sticking-by-pressure laminating of them through an acrylic adhesive layer 
with a thickness of 20 micrometers, and unifying. Accommodation of the main wavelength of the aforementioned 
selective reflection was performed by changing the addition of a chiral agent. 

[0072] Moreover, a quarter-wave length board gives the phase contrast of quarter-wave length to the light with a 
wavelength of 550nm which carried out uniaxial-stretching processing and obtained the polycarbonate film with a 
thickness of 100 micrometers 1.05 times at 160 degrees C. Give 1/2 wave of phase contrast to the light with a 
wavelength of 550nm which carried out uniaxial-stretching processing and obtained the phase contrast film cut down 
so that an extension shaft might become 17.5 degrees, and the polycarbonate film with a thickness of 100 micrometers 
1.09 times at 160 degrees C. It obtains by carrying out the sticking-by-pressure laminating of the phase contrast film 
cut down so that an extension shaft might become 80 degrees through an acrylic adhesive layer with a thickness of 20 
micrometers, and unifying. 

[0073] On the other hand, a surface split-face-ized film The synthetic silica particle 8 weight section with a mean 
particle diameter of 1.8 micrometers, Carry out high-speed churning of the ultraviolet curing mold acrylic urethane 
system oligomer 100 weight section and the benzophenone 3 weight section with ethyl acetate, and mixed dispersion 
liquid of 50 % of the weight of solid content are prepared. It is applied to one side of a triacetate film with a thickness 
of 50 micrometers with a wire bar. Ethyl acetate was evaporated, the spreading layer with a thickness of 10 
micrometers was formed, with the high-pressure mercury lamp, the light of addition quantity of light 150 mj/cm2 was 
irradiated, carried out hardening processing, it was obtained, the Ra was 0.33 micrometers and Rz was 3.5 micrometers. 

[0074] Furthermore, an acrylic adhesive layer in the reaction container equipped with a cooling pipe, a nitrogen 
installation pipe, a thermometer, and churning equipment The butyl acrylate 99.9 weight section / acrylic-acid 6- 
hydroxy hexyl 0. 1 weight section / 2, and 2-azobisisobutyronitril 0.3 weight section It puts in with the ethyl-acetate 120 
weight section. At 60 degrees C under a nitrogen gas air current 4 hours, Subsequently, add the ethyl-acetate 1 14 



» 

weight section to the solution which was made to react for 2 hours and was obtained at 70 degrees C, and solid content 
concentration is adjusted to 30% of the weight. The acrylic binder which added and obtained the trimethylol propane 
tolylene diisocyanate of the 0.3 weight section per solid content 100 weight section to it On the separator made from 
polyester film which carried out surface treatment by the silicone system remover, coating is carried out, and at 120 
degrees C, stoving is carried out for 3 minutes and it forms. The relaxation modulus of the acrylic adhesive layer was 
6x106 dyne/cm2. 

[0075] A surface split-face-ized film was not prepared on the example quarter-wave length board of a comparison, and 
also the elliptically-polarized-light element was obtained according to the example 1. 

[0076] The liquid crystal display panel has been arranged on the surface split-face-ized film of the elliptically- 
polarized-light element obtained in the evaluation trial example 1 and the example of a comparison, or a quarter-wave 
length board, and the transverse-plane brightness at the time of back light lighting by the side of a check by looking of 
the liquid crystal display panel was measured, and the display condition was investigated. In addition, the 
aforementioned liquid crystal display panel pastes up a elliptically-polarized-light board (the NITTO DENKO CORP. 
make, NRZ-EF-EG) on the both sides of a liquid crystal cell through an acrylic adhesive layer. 
[0077] The transverse-plane brightness of an example 1 and the example of a comparison was the same the 
aforementioned result at 85 cd/cm2. on the other hand - a display condition - an example 1 - silverfish - although 
there is no generating of a pattern and color nonuniformity and the almost uniform display was shown all over the 
panel ~ the example of a comparison - silverfish - a pattern and color nonuniformity occurred and display 
nonuniformity occurred partially on the panel. 

[0078] Moreover, with the liquid crystal display using the elliptically-polarized-light element of an example 1, like the 
above, there were few reflective losses of incident light, and many light of polarizing plate permeability was contained, 
and in addition to an absorption loss being also excellent in the use effectiveness of supply light few, and the bright 
display of high brightness being obtained, it is hard to generate display nonuniformity also including the effect of the 
heat from the light source etc., and excelled in visibility. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of the example of a elliptically-polarized-light element 

[Drawing 2] The cross section of other examples of a elliptically-polarized-light element 

[Drawing 3] The cross section of the example of a liquid crystal display 

[Description of Notations] 

1: Light guide plate 

1 1 : Reflecting layer 

14: Optical diffusion board 

16: Prism sheet 

6: Elliptically-polarized-light element 

2, 13, 15, 20-29: Adhesive layer 

3: Polarization separation film 

31, 32, 33: Cholesteric-liquid-crystal layer 

4:1/4 wavelength plate 

41 42: Phase contrast layer 

5: Surface split-face-ized film 

7 71: Polarizing plate 

8: Liquid crystal cell 

91 : Phase contrast board 

92: Optical diffusion board 
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Jf 1 1 £*LRJ»3*U LTBtflfctoHB!? * 30 

/kk3fcAlfr&. 

[0013] m^Oii3l£»«7 -f J: SRSfcfcli. 

[0 0 14]-*. mmmy^)v^x*)[mvtivm 
mt. i/4afi«4tA»tTfiHKEfl:^»t. 40 
mm<w 1/4 &£tm?mg?mimm%£ 

[ooi5] *mnz&\,*x . mtmy <tu&ti/ 
4&m.tmmmity it\<^ w&gtttixam 
mo&mi. mjjmmtwi&iiimmt'ft-ixm 
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4 

3<7)±lZ 1 /4feg«4 ^±tcafflaffl^7 

^3t«ui. mm%m?6<7)mmmy < >u>3miz 

[0016] Mftftmy 4)VJxk LTte. 3PXf'J •/ 

[0017] nUXx'J-y^atffifcLTJi. JSa&tO 
«RRM»iHa^K<*oT»*U». ff*L<J8v» 

[0018] fc*J«c«aM?y v-fc LTtt. Mitf^ 

h. m\*&Dj&£ o . ^xe#ias*«3 o~i 5 o 

[ooi9]3 vxy- y * fm&mrtmfiui. m&M 
mmim^ti-mx^i^oh. *>%*izz<mtLx 

xv^-zwfflLx/fyxm&B&Lt. mim$&& 

[0020] B^BOSlSfc LT»i. miH V 0 T±*)V 
•fe;|/0-X-^yb'^T;l^3-;K tf'.M 5 K-*#U 

ryw-h. ^yxxr;K>^y^-jK*-h. jku^ 

tUA.tlXm^hZti>X'Z&. y4lVJ*frt>*j:hW8L 



5 

to-mut Lxmm-h%&iz\t. m%mm$tim 
B&jte&t'ojSJ: o . mmtfflmiz'bz ^y 4 hj» 

i o o 2 i i ffikxv i-nwmii. tammttiz x 

*<mmt txit. mz.\m\c*i-\s>*i'9u 

)ffiittrk?>£JH^d£. gUtt. A'-rj f-f 

[00 22] 3UX7-V>y?m8McoB&i. ffil&KOS. 
ft*jSS^T<0H>jL SiRSSttt (FTOBIClfitt** 
mK8B) SrifOAiO. 0. 5-1 0 0^ it* 
l~7 0/«. 1«tl~5 0/iK^#iLV>. JR£*-&fi| 

l< . 2mm.^m^mk txm^tix^t^xh 
v-rtmsm. ^tmmmyi^<mmmLx 

[0023] mmm? ovut. ±£Lfc*D< 2mm 

0 . * mmtfi 1 0 0n<ttU3££&£(£v*gII 

gygzmBzexm^&mif^&mz&kZit 

ZZbtfTZZ. 

[0 0 24] %»t3WJ7;aill««ft. * 
<&»&6Jifc**< aHKKtt^xMjttS^ 3 0 0-9 0 0 

mtnz&f&th z t tfx-z s . 3 uxt- y -/ ?>&&ji<d 
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tar*, mm^<r>mmmm.Ltimmm7 < tv 

[oo25] m^xmm-my < >vj»t Lx\t. ttufi 
m&u?>Pim±t LxmtLo &itam%®tfmm.iz 

<m^o & . mwsuamzw»x^ hm<r>±&B& 
-e<oiax{i2auLh<o±»s(cJtLT 

[0026] rniBKiJ^T, ffl3t^fll7^^A^3WX 

ry-y^jssJi^afiJifcUT^is-rs^. mtm% 

»iT4«««CiKr*«3IH)ail:«r*i t SKihL. 
T±W fi«M<^#VOkXxy-y^»^HHii: 

<m^y hizm-&#m%b'(r>&£ t<m^o 
h. 

[0027] *mnzte^xm^hm%ftmy 4tu» 

y 4)VJj$<rmm&x^tLtz*)wm. wwcvi 

30 mm. o\sXT x )v9fm$»-?-<r>y4>vj>frt>tth 
mm. zti ^mrm^mxcm^txim: Ltzmmfc 
b'<vm&mmb-thzbwx%h. *co&&. aux 

x'J vmiffiZtcrmBfrmG&b'lzKlX lfSX 

\t 2mt\L<&i3ffiX'mth z b <>t# h . 2 jwajb 
<r>3&mzm^z>mimzit. m<om^(tm±ti> 

£&b'£ 0 0!t««gI|iiI<O7 4 frJ»*. SSpI IX t,wa 
Jf <t)/Jn$ V »h 'J T-fex- h y 4 frM.%b'<r>to < fifflUA* 

[0028] mmmy 4 Moxmzmmtz 1 /4 
40 mmt. ±mtt:m< mmmy 4 iuj^x vtmviz 

m-hZbtmbL. Ztilzj:*)m%y4)U4&i}>L, 

KhmmLZjmL^t^mb'imzbtfxzh. 
[0029] u~>x 1 /mmb Lxa. mmmy 
oux'omLizFiifflti. i/Am/mmazn 
iki.xw&mmzKmm.ohbmz. m^^t 
zmm&m%b^&miz>-<7U}u%ij[inizgmfoz 
i^^mizm&m%iz&im%mnm%£& 

50 zm^&zbtzx*). tnmt/tnwm.mxijm'mvi 
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[003011 /4&mit. SI^flftMtS . 

mnx-^-^mmir^m^^mi^. i/4» 
wffix-\i&%5 5 ontvitizm-z i /mm.m 

[0031] iteimmii. «atcJ: -Jttfetss 

(n,-n,)/(n,-n,) T5£g£ilSNz#. N,s£ 

l. im&?zmttm$iPii&hZhi/4iiLmtf 
[0032] i/4»fi««. smmmmifi^h 

to*. 02fc0,*LJt*O<. l/4»^«fctTflSi8 

t 5 im&mw&kz awe . fiffln^ffl^rs 2s 

[0033] *>3r*fc. TOfl&OlK^&B-C 1 /4» 
«X.tf»fi5 5 0i«<O3fc£*t UT l/2&g<7>taffi3l£ 

[00 34] tiaifciivvc. «ft,;:J:S*fe£fi&±U: 
S^01/4»JI«£$£jjU:D.i. £ttN,Sl. 
1 SrStfi-r* l/4«^){il[ffl^S-^i.Sfiffllllt. 

i/-2«^K>aaiis--¥-is<iiaiiJi<oi«x«2Jiw 

[0035] ±M£<Oto< 1 /4fcg1»i. fifflUBO* 

[0036] htcKtmzcoaitT? < fr&nmmt 

tf'JJgfcb'^/K #»JTUU-h. sKUT5F<^P 

[0037] *f&HJHcfcWC 1 /4«£8ttf>±fcE&t 
&«fiffiHk7 -* yPAJi. «fHffi5^<0±«cm«£ 
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imt-tz. ft^xmwmtt.7 < ^At t-c.i. ft 
[oo38]#tL<fflv^a hmmmity * *Mt* 

\sTwmtzmtfi:Bm<7>7'<>uj»Tb'>x£\,\ 1/4 

10 »^Sfc®*«<0S^|[6ihO^ fc'«fc 0 . feiBfflS 
'DgPNrtlS (Ra) fcS^vCO. lA£*eUi. 10 
(Rz) 1 ju«ISLh-CJ>S^ffifffl 

wit7<n,j»m£L\.\ 

[0039] KteimvtimTizi^ wi&wzmff 

n-r. &fb$. Hft^KS^A. 
{try** ymrzm&oz 1 *> ^asa^ae?^ 

20 [0040] i3t«Baffl^7 4 ;PAfcL 1 /4S^« 

7^;i/A^ BiifijLTtligSfto^v^yr-fe^-h 
7-f/l-A^k-<^p<fiffl||*ffir&WM^v^<o. «E 

lxx<. -^tiz\i5oou»ar. m#3oouwM 

T\ ^t5~100juii:$ns. 
[0041] *HBB<0^n«^^fc:fc^T-e<0ffl3fc^ 
30 M7 4 ;WAffltHg|c7)SD< . «£M?K*B tT#«fifi3*l 

[0042] i?ek*> wc. TmommzYmmzft 
mL<r^myL^mmz h y f r« 

[0043] -^coiSllt3tSrajl«-«.#3K«li. -f^ 
i«rc«3fe^87 ^ >UJ>X'mZtifzmM%3&ttl 

fflt&GLohtf. mmxvmiz&Mvai imm 

ZtX-K$iaxt:im^zm±-t&ZttfX'$&. J£ 

50 te^xmttw 
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[0044] ttMzwmw-emziiz&miMim 
[0045] mm<mmzmLx\t. ftomtrfi* 
mm) tESLfcruxA^-h^a«c. 

[00461 *HBB^H«^^tt. ^SHESC* 
«3fc#St:7 okkfc l/4«£fifcfellil»ffc:7 -r 

t. mitftm? a tvjx* i /4Sh«l fssHEft? * 

[0047] SPfJKDJgJfcfcfcL VHzMT? vtvims 
*yx-x;l' J ^^^A&fcV>^&tf y 

2Xl0 5 ~lXl0 7 dyne/« i . St4»2Xl0 6 ~8X 
1 0 6 dyne/«*tf)fc<7)#*ja U\ 

[0048] isar? »Mmmm*mtthT9 u* 
-f y^f-A«, *y**»wy75A*. ^^im 

-A&0M%T)V*V&. 8+. ££»#2~1407 
7? 'J ;H!!ixf;^ * ? y ;MRx 

xf;w i axti 2 suit?: . <m£j& t&mm*;-? 
[0049] mssmm^sv-nMitomb tr«. 

r^'J*H2-bHn*S/xf-A^»(jc^) T 

^y/i^-bKu^rob/k (^^)r^»J/H! 

4-bKo*^7-frK> 7?!JA«6-tFo 
*i"v*>-;k 77y*K8-bFn*>'*7 
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1 0 

+)V*{*9) 7^y;H6l0-bHa^Tv;k 

7?U*1K1 2-fcFn*5^'>tf** (4- 
b Fn* t/tfrVi/fw^i/iV) -*+)VT9 'J U- 

b««*tHo'¥^paMrtr*/v-. 7? 'J**** 

y^rs h-2 -^^i/ToAyx^yg^^ 
io ^wsywsMre/v-. 2-bHo^^xf-^r^ 

y o>f;W!X7i- F<0*D#88g&:rey 

[0 0 5 0] <.x*> 7?y^7SF J ?>N-gSI 

r^y^7SH<7)in#75K^yv-. n- 

F-W -x?tM ? 3 W 5 F s N -7f-;M 
S WN-^-I^W 5 h\ N-2-x^-;|^\ 
20 ityW^WSW-^D^yM^W 
5 F, N-5>)W^W 5 F<7)5n£-f 5 

jf^Wfvyx^yy^f 5 F. N- 

[0051] BHgb'^;K>N-b*x;peoy F 

>\ N-b'x/P#;P*>KTSFS^X^l'><9iO#b' 

yv-. l, 4-7^yp> ; r^yL'-F J ? > i, 
isjvi/T? y i/- h w*p§ ^'r^ y l^-mtyv-, 

T^y/Hfe^y^l^rh^bHn^^y 
;K^^) 7^UV-h. tityx.+vyrwn—* 
^) r^yw-b^yraewy^ya-^ (^^) 
r^yw- k 77i (^^) r^yw-h^ya- 
> U*) 7^yp-Ko*n57^y;i«xxr^ : t 

r^yw-bw^xSL^ijS^^-rty 

40 v-tii^sxxr;i^^*7l. (^^) 7?y/H6 
[0052] xEL^&Mffl^/v-fcrtJV^T. %=m 

9 ) 7^ 9A&jf9 : s ^*;K>b Hn#S/^g£Mr%y7 
T^y;l«6-bHn=3fx^^ 
50 ^5^|gtt5r#^-Lai»C:i:*^, ®t>tlhT7Vfr 
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[0053] y >\sm.%wcr)wmmitmx't> 

(*y ) xf-WV^y (^^)7?'Jl'- 

K (*y) rnei/y/'ja-*5;(^^) r^yv 
- b+ttiy+WJ ( ^ 9 ) r ? y w- 
K ^xyx'Jh-;^' T^yi^-M^ 

WfD-^7n^ynj (^^) r^yw-K ^ 
y x y h y ( * ? ) 7? y w- h^^y^ 
xyxy (^^) 7?yw-K xtK^j/ 

r^yi^-h-^yx^ypr^yw-h. *j\s9vt 

[0054] m^umtzm txiMm^ tn-smmi 

HSfcttt/v-ja&Koo. ooi~5a*%A<fflv^ 

-r^^N-'Cy Vx>f b . ? ;* y b H on-** ^ H 

v^r* yx- h*?t--7^~ivrt-tt~/Vrtv- 

K (3, 5, S-hy^WvfrtfvM^) AC-** 

[ 0 0 5 5 ] £fc 2 . 2 ' -TYttW h VlU 

^2,2'-7Vh'X(2-^^yf-nxby;W. 1, 

1 ' -TVh'X ( a^fl^ 1 -ibtVX- h 'J *> 
^2,2" -TVb'x (2.4 -Wf;W^n^ h y 
/PK 2,2'-TVt*X (2, 4-~JM-)V-4-*\- 
^f^N'Ua- h y;w) +&jt+A,2, 2' -TVb'X ( 2 
-j^/l-Tob:**-}*) . 4.4'-TVb*X (4-y 
T/Apy-^R) ^2,2'-TVb*X (2-bKa* 
if*+Ar7W£*Zihyil') . 2,2"-TVb'X [2- 

(2->f5ryyy-2->f^) ro^y] <m%rv 

[0056] Wg5fcttS^)£ J; 0*4 L <ffl^d £77 
»J**«£ftHU -eofift¥i«J$H t fi#10JiUi. a* 
2 07J«±. ntC4 07]m.(Oi>(OTt>h. 

S7? vfrmL&mMmtftttt^mifm'cgm 

l/^MVy7*-h. x'7xx;M^yhy>(y^r 
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1 2 

-fTK h y^f-n-yurovw h y^y s^ix-t- 

[0057] wmmom zima.izy&Lx hr 

fctt. i^^Wfk3tf>£J: 0 1-5 0 0 um. a* 
*L 7^/PKXXx^yyKX^^K 

[0058] rnvm/mwrnmi. mtny 4 n,m 

±t:l/4«[^«?rE^Lfc^ -5-<01/4»S««0± 

[0059] t td&mLmvsmm&*i'-9±£.m.v 
/4 ^sis^iifflM^y ^ zmmm-t&tt. 

[0060] *^Wfc4JV^T«. IIP3«3KS^2rJgJftf- 

«*i=3r<. mmirKvmsmxmttftfSLLxi.^. 

)vj*^mmwwk.<r>mmttmtf&ixh®£iiz 
%mmzftLt:m%-#{wtLx&fS.?hz\kv 

[0061] ±eo i a ttmicommm™. m 
mrnmm^Mt (m^txm^x. mmmyj 
juj>tz£&B&tPimfti:m%3mLxm%k txmn 
40 mtbztxmi^xm±L. *<?>mmi/m 
mzit Ltmmm Lxmmmm<r>tmm-m.ft£ 

[0062] ftoT . 3t«WfflS6^fc®h.T<i3ie«i&S 
Vi^&FSiWziiVbX ???* Yi/XTJ&Zt 

i/4m;mmLtLmm.tLXMmb& 

50 StSil^^n^cOgSJlfiJjfi^t-fcLT 
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mm.zm& t a iw&mit&ftz 6 5 %&±. aw 7 
[oo63] *m*vmm%m? * * 7?7>fh^ 

rAfcjav^fe1,f^g£03fc0!*L*:. ititt. 

^rafttsit? 6 Kiatfcgofcis 1 ofifiif(c3ias 1 2 

LT***!M l^XxA£J§&fttS. 7, 7 1#«3fc 
«U 8#J& B B -brt'-C*9. 13. 15. 25. 26, 2 
7. 28, 29«tt*Jg. 14. 92«3ia£lfc«. 16 
tiT'J XAy-f . 9 1 ttfiffiH? ^AT**.. 001 

A5tf)«fcffi§3;h.&. 
[0064] ifofa^SBttHRfc. «3t«. 

>vzmm.*ftLimmm i f<?&Mmfc7 * ^am 

«*^fc$ftT^6.Ika { iJ*U*. &ii03tf>ill< 

*fHB^n«3t^i. m.&±)V8<rmmz.mm. 

7, 7 1^^Ttsata!i*^ia^J£fc:^t»*L<ffl 

[0065] zi^mmm nmm-M. mmmn 

[0066] ^ B f^M^j£OgLT*±. 0U.tf« 

[oo67] m^crmsmLit. %zmtiLxni£<r)% 
mmim^mm^mym^m.^ 1 gxii 2s 

K&jt^k'^BWt u imLizi/mmit&ixm 

Wy < fr&tct't LX&&Z tVTZh. 

[0068] tcufflffizft Lm&ttvtmwmm 
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X jtft3fc£ 1 3 3^ffl$^fi±^tf>j5[J: 0 1 
/4»^«^LB«Hi3e^^3KO«^l»ItcJtt 

[0069] * fc*3&BBt*>VvCti. ffRfflT^^ ^» 
[0070] HflHHl 

mC0)mm'§£&ML. T>\s$-VJ»mMy < M£X 

mic4 o o~7 o oim<mgmavmffi®i&$:*tM 

20 Xftm? ^kAtl /4ifc££fc ^BBfflWt7 * ^A£ 

[0071] ^tJB?a«0ffl3K*IS7 4 /kMi. J*?7V 
(f-yVttS?. CM-32) S-mOnLfcxh^^oax 

#chil. i5ox:-cio^saft®fl:s-a-r^5 
30 vwffyavxT-v vtwmtmm-himx. mm®. 
<vmjmwm:^hm^wmM:&4 5 on 

■.5 5 Oiw v X«6 5 0ratf)3SS<D3V;*7"J 
a^Bf^7^^A^ ^tl/i>?:ff§2 0iu-tor^ 

[ 0 0 7 2 ] 4*: 1 /Ammi. w$ 1 0 o/ii^ 

U^-^-h7^;PA£ 16 01CT1. 0 5*St-« 

mmmLxntM55 OM^aetsL 1 /m&n 

40 fifflH^iS. Sfftt* 1 !?. 5Sk^r5J;3tflJ') 
SiL^fifflli7^yPAk. J5S1 0 0^*'J*-iK 

*-h7^^A^16 0"CT'l. 0 9^tC— 
LT#fc»^5 5 0n»<7»ttC»L l/2»«oeffl^ 
gitWtt^SOSk^ipfcflJOaiL^fiHBII 
7 ^A£JS£ 2 0^1(07? 0«H^Le 
Sfl LT-fMtr* £ k fc: J: *)%tzh<nxh & . 
[0073] -3\ mmmty < ;pa«. T^feS 
1. &u*0>£tfLi'V*frF8mmtsi. m&wmr 

50 x j v 3mm&mm^>\stmz-m®& Lxwm 
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5 o mmxnm&mmtmm l » tutrmzsou* 

U #B£x^/P£3£&$-frTJfS$ 1 Oju*7)frffiJi£fl* 
j£U *#l£iSff*t8?xrfcT«Jl3fc*15 0mj/cii 

aJiO. 3 3xx«. Rzli3. 5umXf>^. 

C0074] s l>£.t? V)vmtmm\i. ttimtmm 
mx<gtmMtmmm$ffiit:Ba&mtz. r?y 

A.dfv^0. 1MM&/2, 2-T*ft'X4V~/m- 10 

h u/po . 3aaa5Sr. ih&x^h 2 owmt&tz 
;Uvc^#xM8£Tfc6 0Trc4nss. owc7 or 

£io;LT®8J*^£3 0«*%Kfi»U **Uc®§* 
#1 0 oMS&Jto 0. 3aaa5<7)M;^f-o-^r 
tmy h y u>s/-f y v-r*-h5-JniT#fcr^ y/P 

«MOlf*flH£*li, 6X1 O^dyne/ciZ-C&o^. 20 
[0075]it«$l 

l/4S^«±tc*iiSaiB-ft:7-f;PAS-^t^v^i*»{i 

uttw i zmixmnrnm?*®*:. 

mm i . mrnxntimnrnm^mwrnity < 

&ML<nmm?Krt*Ms.. m&*wmniz.T9 y/p 
mmmzitLmmm. (aacmittgL nrz-e 30 

F - EG) S:&#U;*,<0-e&S. 
[0 0 77] mSc^g*. Hifcgli WVcMtim jHSI* 



^¥10-319233 
1 6 

gli8 5cd/«2-CHt-e&o>t. ^tfffifC 

[0078] * Km&m 1 commym?zm^t:m> 

[Hi i fgRS^H^SM 
[02] mmm&tm?mmwm 

[03] ?Sa^^S«*ol8fBa0 
[flr^^SiBB] 

1 -.mm. 

1 1 :R8M 

14 -.mmL 

16 :7-yXAy~h 

6 : nnmm? 

2. 13. 15, 20-29 :«i*Jf 

3 :ii3fc^Sl7^yPA 

31, 32, 33 : ^VXtV vffmM 

4 : i/Amm. 

41, 42 :{affiJUf 
5 : 4 )VJ± 

7.71 :«3fc« 

8 : i&Ferfe/P 

9 1 : efflUlS 
92 rft&IMK 
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